Comparison of action of oxytocin and vasopressin.-Vasopressin powerfully stimulated the corpus. Its activity in this respect was equal to that of oxytocin in the first trimester, and about twice greater than that of oxytocin in the second trimester.
VERY little experimental work has been published concerning the contractility of the cervix. Newton (1934, 1937) and Bonnycastle and Ferguson (1941) , made in vitro experiments whilst Adler, Bell and Knox (1944) have used an in vivo technique suitable for work with laboratory animals. Recently (1949) , Karlson in Sweden has extended the observations of Moir (1934) and of Woodbury and his colleagues (1947) , in women. The experiments about to be described were performed on ruminants using a technique essentially similar to that just described by Dr. H. 0. Schild. These animals are particularly suitable for studies of this nature since the structure of the cervix is such that it is virtually impossible for pressure changes in the cavity of the uterus to be transmitted mechanically to the cervical balloon. Thus any affects ascribed to the cervix can be accepted as such without the possibility of their being a mechanical reflection of pressure changes in the uterine cavity. The principal interest of these experiments to the obstetrician will lie in the support they give to those who postulate that the cervix may show activity dissimilar to that of the corpus.
Recordings were made from cows, sheep and goats in the second half of pregnancy and in the non-pregnant state. Many of the observations using non-pregnant animals were made after the administration of an oestrogen, progesterone, or thyroxine. Sheep and goats were placed in dorsal recumbency under nembutal or cyclopropane anaesthesia. Cows were restrained in the normal standing posture using extreme posterior epidural annesthesia.
In rather more than half of the experiments the spontaneous activity and the reactivity to drugs were similar in cervix and corpus. However in a very substantial number of recordings, differences of behaviour between cervix and corpus were noted. The most interesting differences were as follows.'
Differences of timing and of direction.-The spontaneous contractions from the two zones were very often asynchronous. Either zone could contract first followed by the other after an interval ranging from five seconds to two or three minutes. This interval varied greatly during the course of each experiment. It mattered very little whether the cervix or the corpus was contracting first since in many experiments the order of contraction would change repeatedly. In some cases the cervix and corpus were contracting at the same rate but were completely out of phase so that the relaxations of one were synchronous with the contractions of the other.
Differences of amplitude of contraction.-There was no constant association between the pressure recorded in the cervix and that in the body of the uterus, sometimes that in the cervix being greater and at other times, during the same experiment, the reverse was observed. Moreover the amplitude of spontaneous contraction recorded by each balloon varied during the course of each experiment. These variations were completely independent for the two zones, short periods of powerful contractions, or of inhibition occurring in one zone whilst the other continued to contract as regularly as before.
When the results of different experiments were compared further dissimilarity was found. For instance, in recordings made in pregnant animals the spontaneous cervical contractions were more powerful than those of the body, whereas under different hormonal conditions the reverse occurred.
Differences offrequency.-In the majority of experiments each contraction of one zone was followed by a contraction from the other zone. Nevertheless a substantial number of recordings showed unequivocal differences in the rates of contraction of cervix and corpus, the ratio being as great as 6: 1 on some occasions.
Differences of duration of contraction.-Both spontaneous contractions, and those induced by drugs, were frequently found to be more prolonged in one zone than in the other. Such differences occurred most frequently after the administration of adrenaline or one of its homologues, when the stimulation of the cervix greatly outlasted that of the corpus. Schofield (1949) , and Adler et al. (1944) have described similar effects in laboratory animals.
'Kymograph tracings were shown to illustrate these points.
Differences in response to drugs.-The actions of oxytocin, vasopressin and ergometrine were studied closely so that the responses in ruminants could be compared with those in humans. In addition a large number of drugs which could not be given to women were administered to the ruminants. These compounds included a series of sympathomimetic amines and a group of drugs with spasmolytic activity. In all cases drugs were injected into the external jugular vein using a drip technique. With the majority of drugs, whether the response was motor or inhibitory, there was no difference between cervix and corpus. A few drugs, however, produced responses in which marked differentiation occurred. CoDtraction (or inhibition) of one zone was in these cases accompanied by either a lack of response or by inhibition (or contraction) of the other zone. Undeniable relaxation of the cervix accompanied by contraction of the corpus was recorded after the use of the sympathomimetics "Cobefrine", "Benzedrine", "Ephedrine", and " Butanefrine" and certain other compounds'. Of these drugs only two-" Cobefrine" and " Benzedrine"produced this effect in more than two animals, and even with these compounds the responses were not always of this nature.
Although these results using drugs appear to be too inconsistent to be of value, it must be remembered that the differentiation of cervix and corpus might not be a question of absolute difference of response to a drug, but rather a difference of sensitivity. Such a suggestion is in keeping with the findings of previous workers (Newton, 1934 (Newton, , 1937 Bonnycastle and Ferguson, 1941; Adler et al., 1944) . Further this type of differentiation was shown to exist by our observations on women at University College Hospital (U.C.H.) as Dr. Schild has described. In pregnant ruminants evidence was obtained that the cervix responds to lower concentrations of ergometrine than does the corpus. Thus the threshold concentration of the sympathomimetic drugs necessary to elicit responses may be different for cervix and corpus. In these experiments drugs were being used which have not previously been administered to ruminants and the dosages adopted were to some extent empirical.
Possibly the correct dose for eliciting different responses from cervix and corpus was given only in relatively few experiments. This would explain the apparent inconsistency of the results, and gives grounds for continuing this type of research with the object of finding a drug suitable for use in certain types of cervical dystocia. There were some differences in the results obtained in ruminants as compared with those in humans. When given to pregnant ruminants ergometrine almost invariably produced a greater stimulation of the cervix than of the corpus. This is very similar to the action in pregnant women.
With posterior pituitary hormones, however, there was no such agreement. Several earlier workers have suggested that in pregnancy the cervix of various animals (including goats) is very much less sensitive to oxytocin than is the corpus and our results at U.C.H. showed that oxytocin produces a greater stimulation of the corpus than of the cervix in pregnant women. In pregnant ruminants, however, it was found that the response of the cervix to oxytocin was at least as great as that of the corpus.
With vasopressin the results in sheep were very different from those in humans. Whereas our work at U.C.H. showed that oxytocin and vasopressin were, at some stages of pregnancy, approximately equiactive, in pregnant sheep oxytocin was in all cases found to be at least ten times as active as vasopressin.
These variations emphasize the difficulties of applying the results of experiments obtained in one species to others. The detailed results of the ruminant experiments will be of only small interest to the obstetrician, but they are of importance in one respect, namely, that they have provided us with further fresh evidence in support of the principle that the cervix can show muscular activity independent of that of the body of the uterus.
